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(First Revision) 

0. FOREWORD 

0.1 This Indian Standard ( Part 2 ) ( First Revision ) was adppted by 
the Indian Standards Institution on 24 December 1985, after the draft 
finalized by the Methods of Chemici^] Ana]y$i& of Ore?, Miner^h and 
Refractories Sectional Committee had be^n approved by the Structur«|l 
and Metals Division Council. 

0.2 IS : 2000-1962* which covered determination of loss on ignition; 
total silica, non^reactivt and reatctive silica; aliimiha; ferric 
oxjde by dichromate method, pftFmaaganate and colorimetric methodi; 
titania by reduction (volumetric) and colommetric methods; phpsphorui; 
calcium oxide; magnesium oxide and manganous os^ide was first 
published in 1962. While reviewing this standard the Sectional 
Committee felt the need for the revision of this standard. 0n the basis 
of experience gained during these years the Committee decided to revise 
this standard into different parts covering determination of each element 
in a separate part, which on publication would supersede that element 
given in IS : 2000-1962*- This part covers determination qf silica, The 
other parts are: 

Part 1 Determination of loss on ignition 

Parts Determination of alumina 

Part 4 Determination of ferric oxide 

Part 5 Determination of titania ( 05 to 12 percent ) 

Part 6 Determination of vanadium ( V < 1 percent ) 

Part 7 Determination of phosphorus pentoxide ( P2O2 < 05 

percent ) 

Part 8 Determination of manganous oxide ( MnO < 0'5 p^eent ) 

The procedures for determination of CaO and MgO in bauxite are at 
present under investigation and will be given in subsequent part. 
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0.3 In this revision determination of non-reactive and reactive silica have 
been deleted. Gravimetric method has been retained and updated. 

0.4 In preparation of this revision due consideration has been given to 
the facilities available in the country to carry out such analysis. 

0.5 In reporting the results of a test or analysis made in accordance 
with this standard, if the final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with IS : 2-1960*. 



1. SCOPE 

!•! This standard ( Part 2 ) covers the determination of silica ( as Si02 ) 
in bauxite in the range of 0*5 to lO'O percent ( m/m ). 

2. SAMPLING 

2.1 Sample shall be drawn and prepared as per the method prescribed 
in clause 2 of IS : 2000 ( Part 1 )-1986t. 

3. GENERAL 

3.1 Use of Filter Papers — In this standard Whatman filter papers 
with their relative numbers have been prescribed since they are com- 
monly used. However, any other suitable brand of filter paper of 
corresponding porosity and of equivalent quality may also be used. 

4. QTUALITY OF REAGENTS 

4.1 Unless specified otherwise, analytical grade reagents and distilled 
water shall be employed in the test. 

5. DETERMINATION OF SILICA BY THE GRAVIMETRIC 
METHOD 

5.1 Outline of the Method — The sample is decomposed with an acid 
mixture and evaporated to fumes. The fumed mass is extracted with 
water, boiled to dissolve the salts and filtered. The residue is ignited 
and silica is determined through hydrofluorization. 

5.2 Reagents 

5.2.1 Concentrated Sulphuric Acid — rd — 1*84 ( conforming to IS : 266- 
1977J ). 
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5.2«2 Concentrated Nitric Acid — rd — 1*42 (conforming to IS : 264- 
1976* ). 

5.2.3 Concentrated Hydrochloric Acid — rd = 1'16 ( conforming to 
IS :265.1976t). 

5.2.4 Mixed Acids ( Freshly Prepared) — Add slowly 150 ml of concen- 
trated sulphuric acid to 450 ml of water while stirring cool and add 
200 ml of concentrated hydrochloric acid and 200 ml of concentrated 
nitric acid. 

5.2.5 Dilute Sulphuric Acid — 1 : 20 ( »/y ) and 1 : 4 ( vjv ). 
5.2*6 Sulphuric Acid Washing Solution — \ \2b {v\v ). 

5.2.7 Sodium Carbonate — Anhydrous. 

5.2.8 Hydrofluoric Acid — 40 percent. 
5.3 Procedure 

5.3.1 Transfer 1"00 g of accurately weighed sample [see 2.1 ) to a 
400 ml pyrex beaker. Add 100 ml of freshly prepared mixed acids, cover 
heat at low heat till the brown fumes have disappeared. Remove the 
cover ^^and wash the sides of beaker with little water. Continue heating 
until the fumes of sulphur trioxide ( SO3 ) are given off. After cooling 
to room temperature add about 100 ml of dilute sulphuric acid ( 1 : 20 ) 
and' bring to boiling temperature on a hot plate and continue boiling till 
the sulphates goes in the solution leaving silica and if any unattacked 
sample. Allow to settle, filter ( use Whatman filter No, 40 with pulp ) 
and wash the residue and the filter paper with hot washing solution until 
free from dissolved salts, collect the filtrated and washings in 500-ml 
beaker ( Solution A ). 

5.3.2 Transfer the filter paper in a platinum crucible, ignite in a furnace. 
Cool the ignited residue ( containing a little of undissolved sample and 
silica ) and mix with 2 g of sodium carbonate. Cover the platinum 
crucible with lid, heat slowly on low gas flame in the beginning, and 
increase the temperature with intermittent swirling of the sample. 
Finally put the lid and keep in a furnace at 1 000°C for about 15 minutes. 
Remove and cool the crucible to room temperature and dip the crucible 
along with lid in the beaker containing main solution A. The cake is 
disintegrated with glass rod and removed from the crucible. Wash the 
crucible and lid and collect the washings in the sample Solution A. 
The main solution slowly to be evaporated and continue heating till the 
fumes of sulphur trioxide ( SO3 ) are given off. Cool add 100 ml of 
dilute sulphuric acid ( 1 : 20 ) from the sides of beaker and bring to 
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boiling on a hot plate to dissolve all the solids other than dehydrated 
silica. Allow to settle, filter ( use Whatman filter paper No. 40 with 
pulp ) and wash the residue and the filter paper with hot washing 
solution until free from dissolved salts. Collect the filtrate and washings 
in 500-ml volumetric flask { Solution A ). Transfer the filter paper to a 
platinum crucible, ignite in furnace to constant mass at 950 to 1 000°G, 
cool in a desiccator and weigh. Moisten the precipitate with a few 
drops of water, add 1 to 2 ml of dilute sulphuric acid (1:4) and 10 ml 
of hydrofluoric acid, evaporate slowly to dryness at a low heat. Repeat 
the process with the addition of 2 to 5 ml of hydrofluoric acid and 
evaporate slowly to dryness. Ignite in a furnace at 950 to 1 OOO'^G for 5 
to 10 minutes, cool in a desiccator and weigh. Preserve the residue. 

5.3.3 Carry out a blank determination following the same procedure 
and using the same quantity of all reagents without the sample. 

5.3.4 Preparation of Main Solution — Fuse the residue preserved under 
5-3.2 thoroughly with about 1 g of sodium carbonate extract with 
20 to 30 ml of dilute sulphuric acid ( 1 : 20 ). Add the extract to the 
filtrate and washings ( Solution A ) obtained under 5.3.1 and make 
up the volume up to the mark with water and mix thoroughly. 

5.4 Calculation 

Silica, percent = j— X 100 



where 



A = mass in g of platinum crucible with the residue before 
volatilization; 

B = mass in g of platinum crucible with the residue obtained 
after repeated volatilization with HF; 

C ^ mass in g of silica obtained from the blank determination; 
and 

D = mass in g of the sample taken. 
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